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Executive Summary
Study objectives were to: 1) monitor migrant and wintering populations of
ducks, geese, and American coots in the Illinois River valley and the central
Mississippi River valley bordering Illinois during fall and early winter; 2) monitor
migrant and wintering populations of ducks, geese, and American coots at selected
large reservoirs and cooling lakes during fall through winter; 3) summarize the types,
amount, and distribution of waterfowl habitat in Illinois based upon the National
Wetlands Inventory; 4) analyze and summarize previously collected fall and spring
inventory data into useful formats; 5) examine the aerial inventory data spatially with
respect to habitat, refuges, and harvest, and; 6) identify and quantify critical waterfowl
habitat spatially with respect to waterfowl use, refuges, and harvest.
This Segment Performance Report briefly summarizes the progress made in
each job for Study 104. We received a no-cost extension for W-43-R to allow
additional time to prepare the forthcoming Final Report.
Study 104 AERIAL INVENTORIES OF WATERFOWL AND SUMMARIZATION OF
INVENTORY AND HABITAT INFORMATION
Job 104.1 Waterfowl Inventories Along the Illinois River and Central
Mississippi River
The Illinois Natural History Survey (INHS) has conducted aerial inventories of
waterfowl for the State of Illinois along the Illinois and Mississippi rivers since 1948
and for selected reservoirs and power plant cooling lakes since the 1970s. We
inventoried 23 species of waterbirds at 22 locations on the Illinois River (Hennepin, IL
south to Grafton, IL) and 16 locations on the central Mississippi River (Grafton, IL
north to New Boston, IL) during fall and winter 2004.
We computerized, summarized and distributed weekly counts to appropriate
agencies. Data analyses included use-days (one bird present for one day summed
from 1 September-15 December) and peak (greatest) numbers for each species and
species group by inventory region. We also documented habitat conditions for both
river regions.
Job 104.2 Waterfowl Inventories at Large Reservoirs, Selected Power
Plant Cooling Lakes and Refuges in Central and Southern Illinois
Inactive for Segment 52.
Job 104.3 Summarization of Habitat Information
We manipulated existing summaries of National Wetlands Inventory (NWI) data
into useful formats to examine potential relationships between habitat characteristics
and waterfowl abundance derived from aerial inventories. We also classified the
waterfowl refuge area at each aerial inventory location into 25% categories. To
accomplish this task we used maps, published information, personal knowledge and
information from site managers.
Job 104.4 Summarization of Population Inventory Data
We summarized the extensive aerial inventory dataset consisting of data
collected at 50 locations along the Illinois River and 41 locations within the central
Mississippi River to express peak abundance. Peak abundance estimates for all
species and species guilds aerially inventoried were generated by inventory location
for fall from 1948-2000 for both the Illinois and central Mississippi river valleys.
Similarly, we generated peak numbers for spring from 1955-1969, 1974-1979, and
1990-2001. We averaged fall and spring peaks by multiyear periods and expressed
these data in tables.
We compiled the previously calculated fall and spring use-day values by aerial
inventory location for the Illinois and Mississippi river valleys to facilitate spatial
analyses in ArcView GIS 3.3 software.
Job 104.5 Population Inventory Investigations
Waterfowl Distribution and Abundance in Illinois
Illinois provides important migration habitat to a multitude of waterfowl species
in the central section of the Mississippi Flyway. Knowledge regarding the distribution
and abundance of waterfowl during fall and spring migration is critical for management
decisions, habitat acquisition, or restoration programs.
We used ArcGIS 3.3 to map fall and spring distributions and densities of
waterfowl use-days for selected species and species guilds of waterfowl inventoried in
the Illinois and central Mississippi river valleys for the period 1948-2000. We also
analyzed fall and spring distribution and abundance of selected species and species
groups of waterfowl for cooling lakes and reservoirs in central and southern Illinois as
well as the south-central Mississippi River valley from 1972-2001.
Factors Affecting Waterfowl Harvest
Waterfowl hunting is an important pastime to many residents of Illinois. Hunter
success is correlated with hunter satisfaction; thus, understanding the respective
contribution of controllable (e.g., bag limits and season lengths) and uncontrollable
(e.g., weather) factors to success may help identify conditions leading to hunter
satisfaction (Case 2004).
We used an information-theoretic approach to identify factors potentially
influencing variation in hunter success among years and sites in relation to regulatory
and environmental factors, continental population status, and local abundance
(Burnham and Anderson 1998, Anderson et al. 2000). We analyzed waterfowl
harvest data collected from IDNR owned and operated sites during 1981-2002 and
computed the dependent variable for each analysis as harvest/hunter/day. We
included several combinations of the following covariates in our candidate set of
models: breeding population size, local duck abundance, breeding habitat conditions,
mallard age ratio, season length, date of season close, temperature and precipitation
data, and river water elevations.
Waterfowl Use-day Trends Over Time
The numbers of individuals of the species of ducks and geese that migrate
through Illinois vary each year as a function of the habitat conditions in Illinois, local
and regional weather conditions, and the continental population status of each
species. The waterfowl aerial inventories conducted by the INHS constitute an index
of inter- and intraannual changes in abundance and distribution. This long-term
dataset is essential for detecting large scale temporal trends.
Count data are typically Poisson distributed. Therefore, we analyzed trends in
waterfowl abundance (fall use-days) over time in the Illinois and central Mississippi
river valleys using Poisson regression with repeated measures via the GENMOD
procedure in SAS v9.1 (SAS Institute 2004). This analysis accounted for temporal
correlation of waterfowl counts within surveyed locations, and corrected for potential
over-dispersion (SAS Institute 2004).
Habitat Analysis
It is necessary to monitor population responses to habitat and the management
practices provided on public and private waterfowl areas to effectively manage the
waterfowl resource in Illinois. We analyzed waterfowl abundance (i.e., fall and spring
use-days) in relation to site-specific wetland characteristics using an information-
theoretic approach (Burnham and Anderson 1998). We compiled wetland
characteristics for use as independent variables from NWI maps based on 1980's
aerial photography. Additionally, we included a categorical independent variable in
some models to account for the area of surveyed locations designated as refuge. We
modeled average waterfowl use-days for the period 1977-1987 using the MIXED
procedure in SAS v9.1.
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